Analyses of EMI functions on meiotic maturation of porcine oocytes.
Cyclin B (CCNB) accumulation is essential for regulating maturation/M-phase promoting factor activity during vertebrate oocyte maturation. Anaphase-promoting-complex/cyclosome (APC/C) degrades CCNB, allowing the cell cycle to progress; this complex is inhibited by Early mitotic inhibitors 1 and 2 (EMI1 and EMI2). The involvement of both EMI proteins in meiotic maturation has been reported in Xenopus and mouse oocytes, although a recent study described a marked difference in their respective function during meiotic resumption. Mouse is currently the only mammal in which the contribution of EMI to the oocyte maturation has been analyzed, so we used RNA injection methods to overexpress and knock down EMI1 and EMI2 to investigate their roles during porcine oocyte maturation. Up-regulation of either porcine EMI promoted precocious germinal vesicle breakdown (GVBD) with early CCNB1 accumulation in oocytes-which is consistent with their activities in mouse but not Xenopus oocytes. Knockdown of EMI1, but not EMI2, delayed GVBD and meiotic progression of oocytes from GVBD to meiotic metaphase I (MI). In contrast, knockdown of EMI2, but not EMI1, released oocytes from meiotic metaphase II (MII) arrest to produce a pronucleus. When injected oocytes were parthenogenetically activated, the up-regulation of EMI2, but not EMI1, prevented pronucleus formation. These results point to the similarities and differences of porcine EMI function with those of mouse versus Xenopus EMI, and generally contribute to our understanding of EMI function during mammalian oocyte maturation. Mol. Reprod. Dev. 83: 983-992, 2016 © 2016 Wiley Periodicals, Inc.